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N
rengths-Of Satellite Observations

Measures environmental state functions important to

vector & disease life cycles (within vector)
Precipitation, soil moisture, temperature, vapor pressure
deficits, wet/dry edges, solar radiation....

But also the interfaces as process functions:
Land use/cover mapping; Ecological functions/structure,
canopy cover, species, phenology, aquatic plant coverage.....

And provides a Spatial Context
Spatial coverage & topography — local, regional & global...

Lastly, but perhaps the greatest strength:
Provides a time series of measurements




Ecoﬁ Cal Thermodynamlc Paradlgm
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The epidemiological equations (processes) can be adapted

and modified to explicitly incorporate environmental factors
and interfaces

Remote sensing can be used to measure or evaluate or
estimate both environment (state functions) and interface
(process functions). The products of remote sensing must
be expressed in a way they can be integrated directly into
the epidemiological equations. The desired logical

structures must be consistent with thermodynamic and with
probabilistic frameworks.
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§ A Challenges -
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Satellite Data '

— repeat frequency & spatial resolution

— spectral bands available

— clouds

— life cycle

— cost

— data availability & timeliness of delivery

Public Health & Epidemiology
— availability of data & various sampling i1ssues

— difficulty 1n getting access to sampiing areas

— Cosf

— understanding of the data provided by satellites

— Define & quantify the multi-factorial relationships
@ between hosts, agents, vectors and environment




Surface
Radiation Budget

Q*=(Kin* K o) H@ in + L o)
Q* = Net Radiation
K ;,= Incoming Solar
K .t = Reflected Solar
L ;,= Incoming Longwave
L .« = Emitted Longwave



Surface Energy Budget

Q*=H+LE+G

H = Sensible Heat Flux
LI = Latent Heat Flux
G = Storage (maybe + or - )



Surface Temperature




PRECIPITATION

1

transpiration &

evaporation
Veg stress parms

tBare soil evap parms
soil evaporation ¢

-
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Sfc moisture '\
infiltration ™

Rootzone moisture --» Root uptake
Root distribution parms

drainage
Soil moisture
holding capacity

WATER BALANCE APPROACH
(prognostic modeling)

SURFACE TEMPERATURE
I‘" Tsoil & Tveg

transpiration &
evaporation

Tsoii ---» soil evaporation

Given known radiative energy inputs,
how much water loss is required to keep
the soil and vegetation at the observed
temperatures?

ENERGY BALANCE APPROACH
(diagnostic modeling)



Thermal Response Number

TRHN = Q"%delta T

where:
Q* = net radiation
delta T = change in temperature

m Uses the change in surface temperature between
2 measurement times

m Uses surface net radiation as amount of energy
available the surface for partiioning

= Produces a quantifiable value (k] m-2 oC -1)

m Allows the classification of land use in terms of

energy parttioning Luvall & Hobo 1989
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Surface Temperature Change over 9 Minutes
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GQECOSTRESS

ECOsystem Spaceborne Thermal Radiometer Experiment on Space Station
Dr. Simon J. Hook, JPL, Principal Investigator

ECOSTRESS will provide critical insight into plant-water dynamics and how ecosystems change with
climate via high spatiotemporal resolution thermal infrared radiometer measurements of
evapotranspiration from the International Space Station (ISS).

Water Stress Drives Plant Behavior

Water Strss Threatens Ecosystem Productivity

Stomata close to .

conserve water ' y
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Evaporative Stress Index
High Water Stress <l > Low Water Stress

Water stress is quantified by the

Evaporative Stress Index, which relies on
evapotranspiration measurements.

When stomata close, CO2 uptake and
evapotranspiration are halted and plants
risk starvation, overheating and death.

Science Objectives

+ I|dentify critical thresholds of water use and water stress in key climate-sensitive biomes

+ Detect the timing, location, and predictive factors leading to plant water uptake decline and/or cessation over the diurnal cycle

» Measure agricultural water consumptive use over the contiguous United States (CONUS) at spatiotemporal scales applicable to improve drought
estimation accuracy



Are there physical relationships
between LST, NDVI and Albedo
over the urban environment?

34.4°N

ECOSTRESS LST
70m

335 N
118.7° W
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ECOSTRESS/JPL team &
Glynn Hulley, Christine Lee, Kerry
Cawse-Nicholson

NASA's ECOSTRESS Maps European Heat
Wave From Space
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